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0.5 1 1.5 2 2.50
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2000
3000
4000
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zi,1 = αi · cos θi SJ*DLT
zi,2 = αi · sin θi , SJ*D(T

αi =
√
|〈 ri−11 , dki 〉|2 + |〈 ri−12 , dki 〉|2 SJ*DFT
θi = arctan
(
〈 ri−12 , dki 〉
〈 ri−11 , dki 〉
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∑
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Hψ2,φ2 ◦Gψ1,φ1 =
I1∑
i1=1
I2∑
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ψ1i1 · ψ2i2 ·
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m = arg min
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vt1 =
[ 〈 s , m 〉
〈 s , Tt1 [m] 〉
]
SDD*T
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JD

Gt1(m) =
[
1 〈 m , Tt1 [m] 〉
〈 m , Tt1 [m] 〉 1
]
* SDD*JT
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c1
c2
]
= G−1t1 (m) · vt1 , SDD*	T
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m = argmax
m
vt1
T ·G−1t1 (m) · vt1 , SDD*LT
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m = argmax
m
mT ·
(
F∗t1
T [s] ·G−1t1 (m) ·F∗t1 [s]
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p(s|D, c) · p(c|D) dc} S!*LT
= E{ 1
p(s|D) ·
∫
∂ p(s|D, c)
∂ D
· p(c|D) dc} S!*(T
= E{ 1
p(s|D) ·
∫
∂ log p(s|D, c)
∂ D
· p(s|D, c) · p(c|D) dc} S!*FT
= E{
∫
∂ log p(s|D, c)
∂ D
· p(c|s,D) dc} S!*IT
= E{E{∂ log p(s|D, c)
∂ D
}p(c|s,D)} S!*D'T
+ S!*	T      3%$* + S!*LT 
  $3    p(s|D)   ) M c* +0
 S!*(T      ,     $
∂ p(c|D)
∂ D
  M  ,  ,   * + S!*FT
   p(s|D, c) = exp(log p(s|D, c))* + S!*IT     
.= 
p(s|D, c) · p(c|D) = p(c|D, s) · p(s|D) * S!*DDT
C,  S!*D'T   $   *
%" &
 
    ?"$@
      d  &$ argmaxd d ·
(
ST · S) · dT , 
‖d‖22 = 1,      2   3     $
ST · S*
 ,   $ $$ 
ST · S =
I∑
i=1
λi · STi · Si , S!*D
T
K 0 ≤ λI < λI−1 < . . . < λ1   I      $,  K
 $ Si     0 Si     2 %
	
 "  	 $    		  01212 
L
   λi* + $  % 0  3 2  $ 
   ,  0    )    3
  3) R1×L*
   PSid  ; %3  d   0 Si  
  2    λi* +$   $ $$ 
d =
I∑
i=1
PSid * S!*DT
    ;   $$ $$ 
PSid = d · STi · Si * S!*DJT
!    $,  3 d · (ST · S) · dT   
d · (ST · S) · dT = I∑
i=1
λi · d · STi · Si · dT S!*D	T
=
I∑
i=1
λi · 〈 PSid , d 〉 S!*DLT
=
I∑
i=1
λi · ‖PSid‖22 * S!*D(T
5,       $ 
I∑
i=1
‖PSid‖22 = ‖d‖22 = 1 , S!*DFT
 $$  $  * + $$ S!*D(T    = 
  λi    $)$      O 2  
3   λ1  3 2 1,       3) 2 0*
    PS1d
 = 1  PSid
 = 0,   i > 1,  
d = PS1d

, S!*DIT
  3C  d  2 S1         $ 1
 2    λ1,    3     $ ST · S*
%$ %
     )   
   +
         $,     0
3   %$,       L*D*D*
    & 2 $$     D  
C(D,Λ) = ‖S−C ·D‖22 + 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∇Λ C(D,Λ) = D ·D
T − IL = 0 S!*
DT
∇D C(D,Λ) = −2 ·CT · (S−C ·D) + (Λ+ΛT ) ·D = 0 S!*
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Z · ZT = Y ·D ·DT ·YT = Y2 * S!*
LT
 $  ) ,   $  C 
ZT · Z = DT · Z · ZT ·D * S!*
(T
0131  	      	 	
   Z = UT ·Δ · V  $   3& S">T  Z*
 6 $   Z   ,  $   , 
 ) ">O  Z,  $ U  V  O, $  $
Δ   $7$* + $ U  V  %$,  Δ  3*  
   $ 3)  Δ S  3&T   
6A *   L  $   3& O  Nl 
 $   le  3& λl,  $ Δ  
Δ =
⎡
⎢⎣
λ1 · IN1 0 0
0
*
*
* 0
0 0 λL · INL
⎤
⎥⎦ S!*
FT
	
 "  	 $    		  01212 
L	
 λ1 > λ2 > . . . > λL ≥ 0*
+ S!*
(T   
V T ·Δ2 · V = DT ·UT ·Δ2 ·U ·D , S!*
IT
,  $ 2 3%  V  2   D
T ·UT 
Δ2 · V ·DT ·UT = V ·DT ·UT ·Δ2 * S!*'T
   R = V ·DT ·UT     
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